A.s is well known, when th e lines of force of a m agnetic field cu t the p ath of th e cathode rays in a vacuum tube, th e rays are deflected in one direction or another, according to th e p o la rity of th e lines of force. If, on the o th er hand, the re la tiv e positions of th e vacuum tube and th e m agnet are such th a t th e lines of force and the cathode rays are p arallel, th e ra y s are not sensibly deflected.
U nder certain circum stances, how ever, I have found th a t w ith th e rays and lines of force parallel, o ther phenom ena occur both in re g ard to the appearance of th e discharge and in connexion w ith the in te rn a l resistance of th e tube.
The apparatus em ployed consisted of a Crookes tube of the form illustrated, supported v ertically over one pole of a stra ig h t electro m agnet. The tube, w hich was excited by m eans of a 10-inch R uhmkorff coil, w orking m uch below full power, was about 11 inches in length. The cathode term inal consisted of an alum inium plate a t on6 end of the tube, and the anode a sim ilar plate a t one side. The tube was exhausted to a degree th a t gave considerable green fluor escence of the glass, w ith a very slig h t trace of blue lum inescence of the residual gas in th e neighbourhood of th e cathode and anode. The m agnet employed had a soft iron core 12 inches in length and 1|-inches diam eter. I t was w ound w ith 2376 tu rn s of No. 18 S.W.Gr. copper wire, which, when supplied w ith continuous electric cu rren t a t 100 volts pressure, allowed from 13 to 14 am peres to pass, and magnetised the iron core practically to saturation.
W hen th e R uhm korff discharge passed th ro u g h th e tube, th e m agnet not being excited, the general appearance was as shown in H". 1, the walls of th e tube showing everyw here green fluorescence, which was especially strong all over the rounded end of th e tube opposite the cathode. A very sm all am ount of blue luminescence could also be fain tly seen ju st below the cathode, and also in the vicinity of th e anode.
W ith the tube and m agnet placed as in fig. 2 , as soon as the m agnet was excited, the whole appearance of the discharge in the tube was found to alter immediately to w hat is shown in the illusti'ation. Excepting for a very little at the top of the tube near the cathode, and a very b rig h t spot at the bottom im m ediately over the magnet pole, all the green fluorescence of the glass disappeared, while extending from near the . cathode to th e b right spot a t th e . 180 Mr. A. A. C. Swinton.
Effects of a strong F * QS I * ----bottom of th e tube, a very b rig h t cone of blue lum inescence w ith a still b rig h te r w h itish blue core, m ade its appearance. W hen u n d er these conditions th e tube was slightly moved sideways, the b rig h t spot a t th e apex of th e cone, and the cone itself moved, th e spot and apex always m ain tain in g a position exactly over th e centre of the m agnet pole. A t th e same tim e th e m inor blue lum inescence p ro ceeding from th e anode term inal, due probably to the " m ake " c u rren t of th e RuhmkorfE coil, was bent dow nw ards tow ards th e m agnet as shown, and deflected sideways one w ay or another accord ing to the polarity of the m agnet, which polarity, however, did not affect in an y way th e vertical cathode stream . The in tern al re sist ance ot th e tube, as m easured by an altern ativ e spark gap on the RuhmkorfE coil, was also found to be very g reatly dim inished while th e m agnet was excited. W ith th e m agnet not excited, the a lte rn a tiv e spark would leap from 1^ to l i| inches, while, w hen the m agnet was excited, th e gap h ad to be reduced to about inch before th e spark s would pass. As soon as th e cu rren t from the m agnet was cu t off, the appearance of th e tube im m ediately re v erted to w h at is shown in fig. 1 , and its internal resistance increased to w hat it had been before.
Magnetic Field upon Electric Discharges
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Experim ents were also tried w ith the tube reversed as shown in fig. 3 . In this case the internal resistance was affected by the m agnet ju st as it had been previously. The appearance of the tube was also altered by th e dim inution alm ost to vanishing point of the green fluorescence, the presence of very bright blue luminescence on the under side of the cathode next the m agnet, some less b rig h t blue fluorescence n ear the anode, and a considerable am ount of faint blue luminescence th roughout the rem ainder of th e tube.
In this case, as in the other, the tube reverted to its norm al appearance as soon as the m agnet was dem agnetised, and the appear ance was the same w hether the pole of the m agnet next the tube was north or south.
Mr. F. G. Baily.
Hysteresis of F u rth e r experim ents w ith th e tube placed horizontally so th a t th e m agnetic lines cu t the cathode rays produced th e usual deflection of the latter, b u t did n ot seem to have any appreciable effect on the intern al resistance of th e tube. (A bstract.)
T h at th e hysteresis of iron varies w ith the conditions of m agnetic change has been ascertained in some instances, notably those in which the attractio n s betw een th e m olecular m agnets of the W eber-M axwell-Ew ing theory are dim inished by super-im posed vibrations in the
